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ABSTRACT: Building design and construction has found many interested parties in nearly all sectors 
of the economy of the Indonesia. Various studies in developed countries have indicated that one 
method of improving construction project performance is by managing the construction waste. Project 
performance can be improved by reducing the unnecessary costs related to waste disposal and excess 
materials. However, the issues of construction waste have not been a main concern of construction 
project stakeholders in Indonesia. The Civil Engineering Department of the University of Indonesia 
has initiated the study on construction waste management in Indonesia. This paper discusses the 
results from one of the study, which is on construction waste minimization strategy. The main 
objective of construction waste minimization strategy is to reduce the amount of waste produced, 
which will lead to more cost effective project operation. This is based on concept that reduced 
construction waste can: save project cost, reduce excess materials, improve competitiveness, improve 
work habit, and improve quality of project environment. Construction waste minimization strategy can 
be implemented at 4 construction areas, namely project planning, preconstruction, off-site activities 
and on-site activities. A case study was conducted on a high-rise building project, which integrates its 
on-site activities on construction waste minimization into the house-keeping management of the 
project site. By doing this, the contractor achieve cleaner, more organized & tidier project site. In the 
on-site activities, improved work productivity, and more cost effective project.  
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1 INTRODUCTION
Construction waste is not just about environmental and health issues, but it also related to contractors’ 
profit. In developed countries, such as the US, the volume of construction waste produced contributes 
up to 23% of the total volume of solid waste. This leads to the need for the construction industry to 
reduce the amount waste produced by construction projects. By minimizing construction waste, 
construction companies could reduce the cost related to managing the construction waste. For 
construction project manager, opportunity for direct cost savings will expand [1] 
Waste in the construction industry has been the subject of several research projects around the world 
in recent years. However, it is yet to be an issue in the Indonesian construction industry and 
Indonesian people at large.  Lack of awareness on this issue is the main reason behind this condition. 
Civil Engineering Department of the University of Indonesia, has iniated a research on construction 
waste management in Indonesia by a study on the awareness of construction industry stakeholders on 
construction waste management and its implementation on construction site. The early studies focused 
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on the awareness of construction contractors on this issue and its implementation in the project 
delivery phase. This paper discusses the results of a case study on the strategy to minimize 
construction waste that was implemented in a high-rise building construction project. 
2 CONSTRUCTION WASTE 
Management of the environmental impact of construction work has become increasingly important 
over the last decade. With this development, the disposal of solid waste generated during the 
construction process is a cause for concern [2]. 
Waste can be defined as any inefficiency that results in the use of equipment, materials, labor, or 
capital in larger quantities than those considered as necessary in the construction process. Waste 
includes both the incidence of material losses and the execution of unnecessary work, which generate 
additional costs but do not add value to the product [3], such as delay times, quality costs, lack of 
safety, rework, unnecessary transportation trips, long distances, improper choice or management of 
methods or equipment and poor constructability. According to E.R. Skoyles [4] construction waste can 
be divided into 4 categories as natural waste, direct waste, indirect waste , and consequential waste. 
Construction waste can also be grouped based on different phases of project life cycle [5] as extraction 
and processing of raw material, production of building material, construction waste, waste from 
maintenance and repair, and demolition waste.   
Waste can also be classified according to its origin, i.e. the stage that the main root cause is related to. 
Although waste is usually identified during the production stage, it can be originated by processes that 
precede production, such as materials manufacturing, training of human resources, design, materials 
supply, and planning [6]. It is expected that, by classifying construction waste according to its origin, 
managers can to understand the different forms of waste, why they occur and how to act in order to 
avoid them. Formoso [6] suggested the following classification resulted from a study developed at 
UFRGS, based on Shingo’s seven wastes and on the analysis of some Brazilian building sites: 
overproduction, substitution, waiting time, transportation, processing, inventories, movement, 
production of defective products, and  other waste of any nature different from the previous ones, such 
as burglary, vandalism, inclement weather, accidents, etc. 
Waste minimization can take on different forms. Johnston and Mincks [1] proposed an integrated 
construction waste management plan that includes: reduction, recycling, reuse, incinerating, 
composting and landfill. Recycling is transforming waste into new products and reincorporating them 
into the construction process. Reuse means salvaging construction waste for other uses. Source 
reduction would be the best and most efficient way in minimizing construction waste. Incinerating is 
not favorable as it can produce hazardous materials. Landfill should be seen as the last alternative as it 
can create air and soil pollution.  
3 STRATEGY FOR MINIMIZING CONSTRUCTION WASTE 
Construction waste can be minimized in the 4 areas of construction project, which are: 
 Project planning 
 Pre-construction phase 
 Off-site activities 
 On-site activities 
The key for a successful implementation of construction waste minimization is by developing an 
integrated construction waste management strategy. Integrated means comprehensive planning trough 
out the 4 areas of construction activities.  
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During the project plan, things to be considered include [7]: focusing in waste avoidance; identifying 
and communicating responsibilities for minimizing construction waste among project stakeholders; 
giving a chance to any individual involved on idea and suggestion on how to minimize construction 
waste; provide training and knowledge to project team the needs to reduce construction waste; develop 
waste minimization plan; plan for separating and grouping of materials on construction site; and 
integrating cost-control, reporting and monitoring for construction waste minimization initiative. 
In the pre-construction phase, there are two activities to be considered in the effort to minimize 
construction waste. First, in designing a building: apply building for deconstruction principle; good 
dimensioning and use of modular components; design for available standard size (dimension) of 
materials; design for building for operational waste reduction; and provide accurate information of the 
project. Second, in estimating and purchasing; avoid over-estimating; provide an accurate amount 
(volume) of materials needed to suppliers; and plan to purchase environmental-friendly materials. 
Prefabrication is main off-site activities that can reduce construction waste significantly. As more 
building components can be fabricated like other manufacturing products, prefabrication then should 
be a preferred method of construction. 
On construction site, contractors play a significant role in minimizing construction waste. Contractor 
strategy in minimizing construction waste include: assign and allocate responsibility for managing 
construction waste to enthusiastic and responsible members of project team; develop a procedure for 
handling and storage of materials; appropriate packaging of materials; separating materials that 
reusable; litter management on-site; label each containers with correct information; and give 
incentives to the project team on their effort in construction waste reduction. 
4 CASE STUDY ON CONSTRUCTION WASTE MINIMIZATION STRATEGY IN 
JAKARTA, INDONESIA 
The issues of construction waste have not been a main concern of construction project stakeholders in 
Indonesia. For that reason, the Civil Engineering Department of the University of Indonesia has 
initiated a study on construction waste management. The early studies focused on the awareness of 
construction contractors on this issue and its implementation in the project delivery phase. A case 
study was conducted on a high-rise building project in Jakarta. It is multi-purpose buildings that 
contain shopping mall, office building, apartments and supporting facilities. The building is 
constructed by one of state-owned construction company. 
The contractor implements construction waste minimization strategy through its project house keeping 
management. This approach can be divided into three phases: 
 Planning: study the standard operating procedure for temporary facilities and quality target of 
housekeeping; identify potential problems, plan site installation; and estimate construction 
budget
 Organization: develop organization structure; assign and allocate responsibilities; develop 
standard operating procedures for waste collection, material storage, equipment storage, brick 
works and plastering, and on-site briefing for construction supervisors and suppliers 
 Controlling: perform planned inspections that include activities, location and person in 
charge.
The strategy for minimizing construction waste on the case study can be summarized in table 1 and 2. 
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Table 1. Strategy for minimizing construction waste in project planning 
Strategy Activities 
1. focus in waste avoidance Planning on construction waste is limited to the handling of 
waste produces. Waste reduction is not yet a priority 
2. identifying and communicating 
responsibilities for minimizing construction 
waste among project stakeholders 
 coordination with subcontractors resulted on an agreement 
on housekeeping (and HSE) arrangement 
 limited only with subcontractors on this project 
3. giving a chance to any individual 
involved on idea and suggestion on how 
to minimize construction waste; 
 Coordination meeting has been used for obtaining 
suggestion and idea on construction waste minimization 
from subcontractors  
 Weekly HSE division meeting 
4.provide training and knowledge to 
project team the needs to reduce 
construction waste 
Conducted through safety induction and toolbox meeting. 
5.develop waste minimization plan  Waste profile analysis is conducted through cost and 
quantity approach.  
 Types of waste and their impact on the projects are not yet 
evaluated 
6.plan for separating and grouping of 
materials on construction site 
is performed as part of site management planning to achieve 
housekeeping target 
7.Integrating cost-control, reporting and 
monitoring for construction waste 
minimization initiative. 
Is performed by Health – Safety – Environment (HSE) 
division of the contractor’s organization  
Table 2. On-site activities for minimizing construction waste  
Strategy Activities 
1. assign and allocate responsibility for 
managing construction waste to 
enthusiastic and responsible members of 
project team; 
Responsibility for managing construction waste is assigned to 
HSE division head, whose responsibilities include 
housekeeping management. 
2. appropriate packaging of materials No specific procedure related to packaging of materials has 
been developed. 
3. develop a procedure for handling and 
storage of materials
A simple procedure has been developed 
 materials order to supplier as needed 
 incoming materials stored separately based on their 
resistance to the weather 
4.separating materials that reusable Excess materials are separated into two groups: those that can 
be reused and those that being dumped 
5.litter management on-site Is done as part of clean and healthy site campaign. A Standard 
Operating Procedure (SOP) has been developed that cover 
types of waste, method of handling the waste, and working 
hours for handling the waste 
6.label each containers with correct 
information  
No special construction waste containers is provided 
7.give incentives to the project team on 
their effort in construction waste 
reduction
No incentive is provided as managing construction waste is 
part of HSE division tasks 
Used materials that can be reused, such as reinforcement or other steel-made, are sold periodically. 
Other wastes that can not be reused are sent to landfill using the procedure as shown in figure 1. 
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Figure 1. On-site activities for handling construction waste  
The housekeeping management that has been implemented in the project has benefited the contractors 
in several ways. Cleaner and more organized construction site has lead to improved working 
environment and better traffic flow within the site in addition to minimum disturbance to the 
surrounding area. A good storage system of materials has resulted in minimum material damage. 
Allocating time for discussing the housekeeping of the construction site has provided opportunity to 
obtain various ideas and suggestions in the effort to reduce construction waste. 
As the strategy implemented is not specific on managing construction waste, there are some 
weaknesses that have been identified. No specific procedure for managing construction waste has been 
developed. Waste evaluation in terms of types and their impact has not been performed, and no route 
mapping for transferring and transporting construction waste. The priority in managing construction 
waste in this project is more in handling the waste that was produced rather than reducing the source 
of the waste. The commitment for reducing construction waste is still focus on the contractors 
5 CONCLUDING REMARKS 
The main objective of construction waste minimization strategy is to reduce the amount of waste 
produced, which will lead to more cost effective project operation. On-site activities on construction 
waste minimization can be integrated into the house-keeping management of the project site. By doing 
this, the contractor achieve cleaner, more organized & tidier project site. In the on-site activities, 
improved work productivity, and more cost effective project. 
Wastes collected by supervisor 
and subcontractors in designated 
location
• Stated in the contract
• Sanction for supervisor and
subcontractors for not adhering the
contract clause
• Stressing on the supervisors and
subcontratos to clean their waste
Housekeeping personnel collect 
all the collected wastes and put in 
a big waste container 
• Scheduled manpower for specific
volume of waste
• Control done by housekeeping unit
head
Waste collected in the big waste 
container transported to a landfill 
using trucks
• Schedule for trucks
• Inspection on trucks before
entering and just after axiting
project site
• Cost for handling waste is charger
to each unit responsible (eg.
Subcontractors, supervisor)
Cleaner, tidier and healthier 
project site 
• Good Productivity
• Reduce accident on project site
• Cost efficiency
• Improve work discipline
• Efficiency in the number of
manpower employed
• Better hous keeping
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